I02                                  WATER SUPPLY
One of the most important properties of colloids from our
point of view is the great power of absorption they show.
This property permits of many interpretations, in terms of
surface-tension, electrical charge neutralisation, formation of
solid solutions, or of complex compounds on the surface of
the absorbing mass, and other hypotheses, but probably _ no
theory quite fits the facts, since the adsorption of, e.g. iodine,
methylene-blue, and bacteria by charcoal needs a great deal of
explanation. One can only say that the process of absorption
is necessitated by the tendency for the absorbing systems and
the absorbed systems to reduce their mutual free energy to a
minimum. This is not an explanation of the process, but
simply regards it from a stand-point of thermodynamics.
If we add to a water a small amount of coagulant we may
precipitate the colloidal matter together with many of the
bacteria. On filtration this coagulated colloidal mass will
settle out and form an artificial film on the filter medium. In
fact, artificial filming economises time to a great degree, and                 ;
is occasionally employed for ordinary sand purposes, &g. at
Reading. Such artificial films usually consist of alumina,
When either a natural or an artificial film has been formed,
the efficiency of the filter is raised, bacteria and algae no longer
pass through in large numbers, and the period of proper                *
filtration begins.   This can be continued till either the film is           * V( t
destroyed through mechanical or chemical rupturing processes,
or until the film becomes so thick that the rate of filtration Is
made ^economically slow. In the whole process of sand                I
filtration the part played by the film  is  of the greatest                I
importance, and the actual mechanism of its action is worth                {
investigation.     Reinsch,   from observations  at the  Altona                I
waterworks, first drew attention in 1894 to the fact that the                >
beds coated with algas removed many more bacteria than the
clean beds.
The Film.
In natural filming the basis is mainly organic, since at the
stage where bacteria and algae are pardy retained, the skin
has been thickeoed^by means of the crude suspended matter